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(54) LIGHT DIFFUSION SHEET AND PROJECTION SCREEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light diffusion 
sheet which does not deteriorate surface brightness or a 
contrast due to stray light, has few angle dependencies 
and little scatter reflection of external light, and to 
provide a projection screen using the light diffusion 
sheet. 

SOLUTION: In the light diffusion sheet in which a 
plurality of unit lenses are formed in one-dimensional or 
two-dimensional direction, the unit lens has an almost 
trapezoidal cross-sectional shape, and makes a 
trapezoidal lower bottom into a light beam receiving part 
and an upper base into a light emitting part, and is 
formed of a material having a predetermined refractive 
index N1. A transparent low refractive index layer having 
a refractive index N2 lower than N1 is formed at the 
portion of the trapezoidal oblique side of the unit lens. 
When the length of the trapezoidal upper base is set to 
be T, the height is set to be H and the angle formed by 
the trapezoidal oblique side and the normal of the light 

emitting part is set to be □, the light diffusion sheet satisfies the relations of sin(90 degrees -□) 
>N2/N1, NK1/sin2n and 0<H<T /(tan(2o+10° )-tano. 
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(57) 

s in (9 0° -0) >N2/N1 
NKl/s i n 2 a 

0<H<T/ (tan (20 + 10°)*- tan/9) 




L2 
L3 
LI 



(2) 

1 

T, 

«E#»»ia**TOEtB*«©S6»ta:-rft*S:atLfc 10 

s i n (9 0 ° -6) >N2/N1 
J&O 

N Kl/s in2fl 

AM^flllftb fc3tffi«'>- h TftoT, 
mlE¥ttU>X^ J E-CD^rffi^^BS-&^T?^oT, ME 

»Effi3t«©tt«^ft"rftK*a, tLfci^ 

0<H<T/ (tan (20 + 10°) - tana) 

-ft |pj U fcjfc S « -> - h T ft T , 
ME»fil^>X«-?-©WTffi^«^IK#»TfeoT, ME 
#»©T«tX»». ±«*Hl*»a:tSttfei:, 3r 30 

MEmfiu^xw^ttjafttt-ra^^tt, nij:d<£ 

WEffl3t«oi61»iiftrft**a. tl/fci^ 
sin (90° -5) >N2/N1 
N Kl/s in20 
do 

0<H<T/ (tan (20 + 10°) - tana) 40 

1 <N 1<5 . 7 6 

0. 2 3<N 2/NKO. 9 9 6 

do 

H<T/0. 5 7 
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fc«*ftfc BrffiEMKKHA f£©8S#teME m# U >X£ 
«rtr.*»»©B!ff*t«W-©B»f 

*McE«*n&3tt»*'>- ho 

m#m 6 ] iaE»*r *»E#»»izi omwi&mm 

[»#B7] NESnCBffMoJIJPtt, 0. in 
mJBUiTft £ d t £ T^>^*^ i-6 Ofrvrnft* 
fcE«snfc3fc»tt->- h o 

[|§#S!8 ] j»E*ttU>XJ4*«*fctt«ttoaw 
WJ±l:iMSnT^* d ts»itt* flt«J9 i ~~ 7 
©ivrn*M;:E«snft*tti8->- ho 

3B 1 - 8 CD tvrtlftilcBtt 3*lfc5teS£1»~>-- ho 

*«b o *&*> s nx ir> * £ t 1-90 
^m^*cE«*nfc3ttie*^- ho 

[»*B1 1] <ttE*t*a*JIALfc^— 
ttlHflllcEltKjkB. f3t7-fM 
-If. SrmKlh^> fSBtf&SJf, ffiffittafl. 9vtt 

imm 1 2 ] 1-11 ©vi-rn**©***^ 
- h 5t «« 7 u * ;u u >x^si $ nfc X a v 

[0 0 0 1 ] 

[58*©BT5tt»»»] *58Wtt, h, - 

n-r^o 

[0 0 0 2 ] 

-mi, mft&y * )V2x<D&m&M&®mvti 

<^*. utl^H 7-f;kA, IR&^^OftBST* 

* c t t a is it © ffi] ± * m z o t r £ & co t? ft 5 o 

[0 0 0 3 ] 
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[0 0 0 4] 

[0 0 0 5] **W<0*-jB«<Z)*lt«^- h (SI) 
S»C0^ftU>X (2) ft~#^£^te— ^Ttl^ft 

ttN 1 «t Ofi^BSr^N 2 & Wr*SWfiJB«f*» 
(4) «$tlT^t, #^»5a^U43ta(Dfe|ia:7S: 

sin (9O 9 -0) >N2/N 1 

Nl<l/s i n 2 0 

&m&taT&a#\z&»*e v>9 oxa±a«JteB*ft 

[0 0 0 6] COJU-«l«©Jtlt«->-hfcJ:n«, m 
T^RWSn. U#HK*tr>TttEttftiECTCi&< 

a, o° ±1 o° ©BiicSf-Su^/i^enTi^o 

[0 0 0 7] *»M<0*-!8«©3ttlt«'>- htt. Bit 



2003-57416 

4 

fe^ft»©»iflfttt'r»»»ctt*ttU>X©B«*J:0 
0<H<T/ (tan (20+10°) - t and) 

[0008] ccojb— M^*ntf. m 

[0 0 0 9 ] ««©3Ktt«^-htt. 

fr>-ht*^T> ¥teu>Xtt*©»H»«aiBMr» 
T*oT#«<DTfieftA3te«* ±Kftm3t^t-r^tt 
t>fcBrJE©B«T*N 1 ftWT*#»KT»)*3nT43 
9, *ffiU>X©#»»5aft*T«»**ttNl±0«^ 
JS#r^N2 fc«T*BB«B*r*B#»«anT^-C\ 

§TO±sog$$T, i^^ftH, ft»#na*tu»e«© 

sin (90°-a) >N 2/N1 
Nl<l/s i n 2 0 

0<H<T/ (tan (2(9+10°) - tanfl) 
[00 10] ei<3!>»=««<0>tttttt^-htt, »-»* 

£tUi, fflftffift»fc¥fT&AI*3tett, ^ia^a^fija 
«*JMHHfcT±fi»an, tH3fcB»c*3^TttR»*iB 

[;WbTS*10° tf>flgt*ftt>^TA#tl^ ¥ftl/>X 

[0011] ±B»=B« MC*V^T, Bf 

1<N 1< 5. 7 6 

0. 2 3<N 2/N 1<0 .996 

H<T/0. 5 7 

[0 0 12] ^©.fciKBrtUfcB^Ktt, BHtt«0> 
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rem*. nzfm(o&mzmm?zc£te<ttftMfrz& 

So 

[0013] £fe±EMtttt <Mfc«tt5/- h V*T . 

[00 15] *fc±E«M»*<D*«*^-hK*l^T, 
[0 0 16] dCDJ^Kt^^lCte, ttS3t®ffi«lfC» 

KAftTrsa*, 3tR«»JCJ:0»iRSn-B. 

M» 6 ffl3fcffi tcA#t£ tlfc* t>3£ K lz J: 

So 

[0017] *fc±E»J8«©3iett*->— h»c*^T, 
a^fiBJT^gcOSiS^O. 1 /im^i^^uttl 

tt)j:K ts z\zzL<ommi&mvi&m<Dmm<D±.m*i 

0. UmHTtLfct^ »WT#ai&£A/£fi»S 

nr. aa*^*«i:fiTT*. -Jimm* i 

5-ififriS\t*m&lZ\** 10Mm£JlTT?»oT, J&O. 81 
B»0i© 1 / 5 CD/9 $ t T £ d £ **# * L/ 

[0018] zL<D£o\zm&, mwi&®vimm\zj:% 
[0019] »tt^>xsfitt*&ni«©aw 

£tt (3) ±l3«T5i5l:LTt>cfc^. 
[0 0 2 0] ZL(D£o\Zl,fz®&\Z\Z, D-M©I$ 

[0 0 2 1 ] S6JC»0^^*ffiU>X©Mtt^ia3tSr 
[0 0 2 2] CflDJ:5K:«jaELfc»*fc:tt, i£3fc£«iK 
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LT3> h ^A hO*^JC*»'>- h**a«^ t*« 
T^So 

[0 0 2 3 ] ±El:6lriT, WK««K:ICIBH« 

IAUc>-h (1) MO^btTW^. 
[0 0 2 4] Ca>cfc^<CU^:«^iCli, «SS#ffla>ffi* 

[0025] ±.m<D£o\zm&Ltz®£\z a, mm* 

F3-hB. ffirSBSitJi, E&&iZUg 

[0 0 2 6 ] ZCD^olzmfcLfcmSlZte, 3fc«K>'- 
20 h^**tt««*»fc-li:-6C:i:**T#S. 

[0 0 2 7 ] ±i2Lfc^fn^ 
G>3tei£1tt>' — h©|fe«3tiS«J3 7U^;H^>X€:E«U 
^7 p D^x^'>a>A^U ->t««l/TttEl/fcWI 

[0 0 2 8 ] dC0^^tr^n«v ±E3ti£«tt'>-hO 
[0 0 2 9 ] *5fi9§<Z>;i<0 cfc^^l^filtlH 

mwrz^fficDMmfrzwzfrizznz* 

30 [0 0 3 0 ] 

H«*RWf*. Hl*«fctfH2H 

[0031] am *ftw<Dm—nKjemoffibWLis 
40 fii/>x2, ^-a>- h 3^38 0-&to$nrE«$n 

Tt^o »ttU>X2tt*B«*Nlfc#T*«rtlfcJ: 
2. o»ffl^tt, Nl«tO/hSftIJr*N2maW 

4j ) tfmftSftTfri*. *fc»»-r**ffiu 

>X2 cDJStfr^N 1 tlSra-©iJr*SttS«lB"Ca 

j£cDg&#£ ru>XMB5»5j fcna. Sfc&BKfci; 
50 T*ftl/>X2§: rKB#r«flB2j 



[0 0 3 2] igB$T^g&2<E>B#r^N 1 S9!<KBSr 

awftB«*iB4t*B«f»s2t*««r*»jn*«. as 

So 

[0 0 3 4] MzyOtiWLzs- bS l<Omf(LU>X2^\Z 

^"T^o tt*, BllCUfc^T. 3tL 1 — L4 ©3tBtt« 

b 1/ >X 2 * A« L ^flMOtt 
LIU hS l©rt«*atllUTjl 

iib, BS#£2*. tt«Jt«»W^¥ffiU>X2©« 
fflttifiKAlt Lfc«il[*L 2 tt. AB«r$S 2 £S9HK 
BS?*)14t(7)B#f*IS^cfcO»jaJc:T^SSt$n, Bf 

3H »m\zx^Rtttsti. AltBtBiE#*Hll:SS 

S«_t<D*fr^:fta[S:t>oTA»-rS3SI3tL 4 att, iS 
Btfr^gS 2 <h ftBftVff 4 fc ©B«f *HJC J: o T t>Rlt 
*n*Ctft<aW«B»MSB4<Ort«»CA5fr*. u 
>XW«»5l»fi$nT^50)T, jl36L4afil/> 

WK#«^6U>XKI«»5JcA3tbfc«3CL4 
b, L4cte, -W4U>XIB«»5KTKJRSn, 

©AttawttB«*B4»cjE»sn, »*^ttaasn 

[0 0 3 5] @2H ^9S^O>«=:«K»lR0!>%tttt*> 
T^S„ *ffiU>X2*4*B»r*Nl*Wr*«*JCJ: 
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2, co&fflicte, Nl <£9/h££:B#T^N 2 £flxa9i 
K<£ 0 ft* $ n^S 9JfiBSr^ff 4 *t»«ShT 

3fc»JRtt*mfc J: D3fc«4XfI 6 WUSftt^*. 
[0 0 3 6 ] PST^mfil/>X2c7)ra^ft^n^:erB 
mfiU>X2CDB»T^Nl tBSfg 
-(DBar^fcWTSttRTHa&Sft* l/>XF3g&#7£ 

[0 0 3 7 ] **«»»JC*^Tt>. SB5f*e52(Dffl 
io «»Nlt, 3WEBSt*II4<&B«t*N 2£tf)Jt^ 

Rsesnr^*. s^fiijT$i4 ^kb»t*88 
s it»r-6aitA*t««c¥ffT*<&. ) tttfftKtt 

[0 0 3 8 ] SSB»f*S2 129*. aStftWiSfiflSttfc 
20 -5. *fcU>XWSa»5ICtt. Bf^©#JB»»^3S5*$ 

mrn*. $fc % rasiAOy-hi, ^^rjc^-xi^ 

-h3te. S5B»r*«2 tKra— ©B«r***T«<t«- 

l:Ti**ntv»S. KHJBA0S/-M 

te> KltKFJkB. A-Fn-hB, «*7>r;^-B, 

sm^it®. b^abb, ^mii, pytty-v-m 

[0 0 3 9 ] mzffiimi'--bS2<DW%LU>X2mz 
A3tbfc3t<D5tB^oViT, H2&#B9UoofB*t3:Bl 
^T^o B2fCi3HTfc* 3tL l — L4G>3teRtt 

30 «SCWK*£nfcfc<D-T?*«>. **** B2l:^T» I* 
MWbMl/>X2 <0*5feffl^tiEtA»LfcSll: 
ftlH -eo**3tlt«->— HS 2C0rt»&ifiJtUT 
MiSU *«3tK«^6*ttU>X2 0) 

«««5EJCA»Ufc*lt*L2tt, KB*f*ffl2taW 
fiB»f*B 4t©B*f*S^cfcO»3a^T±Rlt$n. 

*^*fiU>X2(0Mffl#iatc:ftK*t>^TAItU&* 

40 ^K±0^€/«cftffi* J t)^TA»"rS5*3tL4 att. 
ttBffittSB 2 i:ttB«*a 4 fc©B»f»«lCJ:oTfeJE 
St^n^il t3ft<aW«B«r*B4©rt«fcA3tUT, 

Sfc, «*#ffl^6U>XM»»5^A3tUfca§3tL4 
bte, U>XWa»5*ffliaL/T5t»iKB6JCT!RiR$ 

50 [0 04 0 ] H3*cfctfB4*#BHLor>3ti6» 



(6) 



[0 0 4 1] TtffifS^-brtlC^T, m-^l 

RW<DfHBSfl:©3feae>«BSLT^S <BnFB4 43j;tf 5 K 
*V>THC. ) o 10 
[0 0 4 2] H3l:*^T, »5atCA»LfcSii[3tL 5 

ff) tt, ^*;KOttH»ri0, 

sin (90°-5) =N2/N1 
(SC 1) s in (90° -0) >N2/N1 
[0 0 4 3] mm<DA &\ZT K$t 2 nfzftL 5 

\z£K). s i n 2 0 = 1/N 3CL5*«B 

A** £ « k tB3t a n* fc 86 a , 

(SC2) s i n 2 0< 1 /N 1 

[0 0 4 4] ^C^##Ofed6^^4«:#^b^^, 5t*6 
»y-hS 1 ©WiDCl 0° ©«* *J*ofe 

[0 0 4 5] B4II*^T, mmiZAttlsfz 1 0° CO^ 

(S5) H< T/ (tan ( 2 (9 + 1 

[0 0 4 9] $t\zetfi5° - 1 5° LT, -^CD 

«il:*^TS6l:*#Wl:Nl fcN2©Hft**T 
So 5°<K15° 0lGHI;:43b*Ttt. 
sin (90° - a) <0. 9 9 6 

SCl^cfcO, N2/Nl©ttt^n<t!5^SVJ 

(SC6) N2/NK0. 9 9 6 40 

5° <0<1 5° 
l/sin20<5. 76 
T?*-5^6, 5S2<£9, 
(SC7) Nl<5. 76 

A¥ 1/5 «SJKO#»*#aiUfc»^ N 2 CD 

N2/N1> 1. 3 0/5. 7 6 = 0. 2 3 

(i£8) 0. 23<N2/N1<0. 996 
±Ea*:7*cfc^5S 8^5* <K15° <JD«HT<ZX N 50 
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sin (80° - 0) =N 2/N 1 

-C»*J&*S, lO'0H*S»ofc*L6*s*l:4Rlt 

(i£3) sin (8O 9 -0)>N2/N1 

[0046] mmoA&izTRmzntzytL 6 

ICckO. s in (20 + 10°) =1 /N 1 T**rt> 

s in (20+10°) < 1/N1 
(SC4) Nl<l/s in (20 + 10°) 
[0 04 7 ] #:lc, H5«r#B8L003tlttt'>- hS 1 

5fcffiffiSUzttLTKfc*#fc«g 1 0° ) 

[0 0 4 8 ] ms\z&^x. zft^oicjaoi^^2s 
ttnn 

t a n 0 = S/H 

tan (20 + 10°) = (S + T) /H 

H = T/ (tan (20+10°) - tanfl) 

0° ) - t a n 0) 

1 43cfctf N 2 (Dl&ifii: 0 Z> S^frT^So 
[0 0 5 0 ] 5t5\Zl$^TItZ* 0=15° C0P#(^ 

H<T/0 . 5 7 

[0 0 5 1 ] H6I1 «B»f*«4 

1/>X2, 2 OWffll: J; 0 Sns»Hft»0»R* 
S«tL/TVi«. 06 (a) H MaflfftlftlCTflMeS 

Iffilt^/j:TftS0 ll*&m±(0iz<O]SL\Z&\,*T>b — 

^w^o ^6 (b) a. mmtfimzfrAtomvmait! 
nTir^«ft*«Lws. ^6 (c) a, 

0 3eu<«a4H »a±offi«ic«fco»&s. 

«l:S^TB6 (b) 1>i6 (c) <D©^<Dd:5^^3a 
tffl3tBBtt*<0«i:rft**«--ftTte^t*tt* ®m<0& 
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[0 0 5 2] H7*<fctfH8H *-*lfi»«©3C»« 
tt, SifiI8T*14^L,T, U>Xm»#5lC«fffl 

HarcHtw* teens zt^snxi $ nt^ a 10 
[0053] — ms\z^^tix^^>ytv:WL->—b\z 

TcttKEWSnTH*. #¥teU>X<D#tgm§§CDlIg& 
[0 0 5 4] wzm9$>£zfmi 0^#Il^*il 

^-hO«it**^OViT«W-r -5. 0 9 
J4*-**»«<0>Ktt«'>- h S 1 , 0 10 tt»-*Jfi 

[0055] z.<Dmm-%mz&m2nz>Kmmmi*+ m 

8o-M6t, i»P-;P»19, 2 2, 2 4£, « 

W««M^fi^l.7^-^l 2, 15, 

2 1£. MttttMRItill 4* 18, 2 3t^T 30 

5r^l©lfgI2 5^ »n*JB»«fcd^^-5HiB 

ttBaanfiB»f*«iiiox*ttK2 5 

[0 0 5 6] H9©JB-jtlt»IBfc*^-53tJK«^-h 
/H 0©«jBl:ttl/>XB»»5S»«T*DfiB»«= 

noasnfcKBSr* <u->x«£HS*<DB*r*) w«b 
zmmy^-y-i 2^bin-jn o±fr«je$n, 40 

=A»<DIHlS£a$*Sn*. ^J(OSMh^^-yi/ 
-HI 3fcT«**fcLfc«, m»«[»«ifi8»«Sl 4(3 

*>, n&nmtkttmmmmi 8tzxwmikttm*M*tL 
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3iL(oxgiCcfco. S!p— ;n o<Dmmwmzj»j&2ti 

T^fc«ffi»tt=ft»©WB«*«fcL n-JHHB*>6 

aw»IBB©±SB^»B»T*«IB3W»ffi=A»lc»riE3 
[0 0 5 7 ] ^com, JklKMoXtttt^-hS l 

osjggMTte, mmmmmm<D±^\zmmmm2 

SILT, If£i2 5*6BHraff*ttK£M»r 
S2CDgjgg^~m, ±e*»J£«2 StDmHefca-o 

oif8a2 6^Ei$nri^ nioM) . mm 

6H-€-0)±JcaWffiB»f*B^»rtSnTV^ (010 
©FjfltfS*B#iH) o 
[0 0 5 8 ] 5 ^ — U—Jl 2 0#jTte, ftg^DAD — 

^*wir*ttu>x*«*r*KB«*«rii3W7-f-y 
psiiM^nn^o £®XB9r*ttMK:s 

mmmmmmt*E£mt<tiz> ztiz^o mmttmmmfi 

»*r«KlH»«#»©»IBJClBIIII/J:<ADiitr. 2 b 
£3^— n— JP2 0<DSffi^S«»»S^»«2 3^T 

LTSBlP -;V2 4 II J: 0 0 Wit 

isfcMmmmffim&zL?— u—)i2 0 a>s $wrr*. c 

ft»©aW«B«f*BO±Hfc»flB»«^ft»©KB*f 

[0 0 5 9 ] ±EIS«» iP-iHOHTJRI 

fflp-;Vl Ofc«fcOWiB»*ft»©3i[B»*«2ft*^ 
MIT, 5^— D— ^2 0{BijO7^-^-2 l^bl/ 
>XnB»»5t»^**BJ»»«*t«*r«J:3Ki 

[0 0 6 0 ] 

[MM] *ttU>X*»JBfi-r«*B»f*»2 

5 ©Iffit LT 1 ? ^ >7 *U I/- h StEffl Lfc. V> 
XW«#5tt, *-#>«»i:TSil*i 
»r»flLfc. i«B*f**2©B«#tti. 57, v>X 
B«»5©B**ttl- 4 8T»?fc. *fc»9J«B9r 
M«B*r*l. 4 5©yU**»ft5utl:±0» 
SfcL/to 3lHMOfSB»lMmT?*ofc. 
««Lfc'>-h©A3t«»C7^;WU>X^-h«:, 11 
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[0 0 6 1] ^(OcfcpCfflSL^My-hH Si§ 

0 , *¥fiiJ£tfM®#)te2 5° Tfeofc 
[0 0 6 2] &±. ^j&K&^T, t>ott>, ^ISM 

J:tfMMF&ft* 6K**h4»W©8i* WiJB«K 
[0 0 6 3] 

xn-smmm ft*-r«»fctt Ni<toe^i»r*N2* 

s i n (90° -0) >N2/N1 
NKl/s i n 2 0 

0<H<T/ (tan (20 + 10°) - tan0) 
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